Spores of Bacillus cereus were heated and recovered in order to investigate the effect of water activity of 11 media on the estimated heat resistance (D-value) of spores. The water activity (ranging from 0.9 to 1) of 12 the heating medium was first successively controlled with three solutes (glycerol, glucose and sucrose) 13 while the water activity of the recovery medium was kept near 1. Reciprocally, the water activity of the 14 heating medium was then kept to 1, while water activity of the recovery medium was controlled from 0.9 15 to 1 with the same depressors. Lastly, in a third set of experiments, the heating medium and the recovery 16 medium were adjusted to the same activity. As expected, added depressors caused an increase of the heat 17 resistance of spores with a greater efficiency of sucrose with respect to glycerol and glucose. On the 18 contrary, when solutes were added to the recovery medium, under an optimal water activity closed to 19 0.98, a decrease of water activity caused a decrease of estimated D-values. This effect was more 20 pronounced when sucrose was used as a depressor instead of glycerol or glucose. When the heating and 21 the recovery media were adjusted to the same water activity, a balancing effect was observed between the 22
protective influence of solutes during heat treatment and their negative effect during the recovery of 23 injured cells, so that the overall effect of water activity was reduced, with an optimal value near 0.96. The 24 difference between the efficiency of depressors was also less pronounced. It may then be concluded that 25 the overall protective effect of a decrease in water activity is generally overestimated. 26 27 28 It has been recognized that the heat resistance of bacterial spores depends on the medium in 29 which spores are heated. The maximum thermostability of most microorganisms was found in 30 the range between 0.2-0.4 water activity (1, 3, 27, 28, 30) . In typical ranges of water activities 31 which are found in foodstuffs (aw > 0.8), the heat resistance of microorganisms generally 32 increases at decreasing water activities. However, the apparent effect of water activity of the 33 medium on spores or vegetative cells is complicated by the specific effect of solutes which are 34 used as depressors. It is generally agreed that the occurrence of such solutes in the medium 35 reduces the heat resistance of microorganisms. This antagonism between the protective effect 36 of an increase in water activity and the opposite specific effect of depressors can explain 37 conflicting data from various authors. 38 The influence of salt on the thermostability of microorganisms is disputed and depends on the 39 heated type of microorganism. Some authors found no effect of the sodium chloride 40 concentration on the heat resistance of bacteria (9, 29, 32, 42). Others observed a reduced heat 41 resistance of microorganisms at increasing salt concentration (7, 12, 22, 23). On the contrary, 42 a protective effect of salt was found by several authors (6, 14, 26, 35, 38, 39, 40). Corry (14) 43 deduced from his data that sodium chloride had a thermal protective effect on most heat It is generally recognized that sucrose is the most protective depressor while glucose, sodium 54 chloride and lithium chloride show a clearly lower influence or even an opposite effect.
55
Glycerol shows an intermediate behavior (13, 19, 20, 26, 37 32). However, as far as we know, the effect of reducing the water activity of the recovery 73 medium by other depressors than sodium chloride had never been investigated. 74 The purpose of this work was to investigate and to describe from a predictive model the 
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80
Microorganism and spore production. solutes were added to the heating medium for the three types of depressors ( Fig.1 & 2 were 0.9 min, 1.9 min and 2.5 min with sucrose, glucose and glycerol respectively. Table 2 .
157
Overall effect of water activity of foods on the apparent heat resistance of spores. As 158 foods make up both the heating medium and the recovery medium, a third set of experiments 159 was carried out, in which spores were recovered at the same water activities as those of the 160 heating menstruum. (Fig. 3) . With respect to the second set of data in which the water activity 161 of the heating medium was kept to 1, some noteworthy differences appear. First, the overall 162 influence of water activity becomes relatively slight, while differences of curves patterns The accuracy of this third set of data was too poor to allow an attempt of suitable modeling. 
